Mandibular resection has been associated with a poor health-related quality of life (HRQOL), particularly in young patients with free fibula flap requiring defect reconstruction. The purpose of our study was to evaluate HRQOL of young patients who have had mandibular resections of huge ameloblastoma and free fibula flap reconstruction. The present study assessed 32 young patients who had undergone immediate mandible reconstruction with free fibula flap for huge ameloblastoma using the University of Washington Quality of Life (UW-QOL) Questionnaire and 49-item Oral Health Impact Profile (OHIP-49). Thirty-two of the forty-seven questionnaires were returned (68.08%). Of the 12 disease-specific domains on the UW-QOL, the best 3 scores from the patients were for shoulder, pain and taste, and the worst 3 scores were for chewing, anxiety and mood. On the OHIP-49, the lowest-scoring domain was physical pain, followed by handicap and social disability. A significant effect was found on the HRQOL of young patients with huge ameloblastoma who had undergone immediate mandible reconstruction with free fibula Although the prognosis or potential for cure can be similar among patients, the HRQOL outcome can vary depending on the therapeutic option chosen. Therefore, successful reconstruction should focus on both the patients survival rate and the patient's HRQOL. To our knowledge, few studies have considered this in
Introduction
Ameloblastoma is a common benign but locally aggressive odontogenic tumor of the jaw known for high rates of recurrence. It accounts for approximately 60% of odontogenic tumors of the mandible and 10% of all jaw tumors 1) . Falkson first described Ameloblastoma in 1879. Although it is considered to be benign, it may show various biological behaviors ranging from cystic expansion to a more aggressive solid mass and even malignant transformation 1) . Ameloblastomas with repeated recurrence, or those left untreated until they have become huge, may transform into ameloblastic carcinomas, which have been reported to induce hypercalcemia in rare cases 2, 3) . Approximately 10-15% of all ameloblastoma occur in young patients; it is considered a rare tumor in these groups 4) . A conservative surgical approach usually results in a high recurrence rate, but radical surgery may lead to facial deformities.
In recent years, radical resection and immediate reconstruction have become the state-of-the-art procedures in the management of ameloblastoma. The free fibula flap most used to manage extensive ameloblastoma of mandible, aiming to provide adequate cosmetic and functional results 5) . Free fibula flap has gained widespread use since its first description by Taylor in 1975 6) . The free fibula flap offers the greatest bone length, a single vascular pedicle of sufficient length with large diameter vessels and rich periosteal blood supply; this allows multiple osteotomies to bridge large mandibular defects across the midline, the option for a skin paddle of intermediate thickness and the opportunity to operate simultaneously at the donor and recipient site 7) .
The mandibular reconstruction after resection of tumors is extremely important to improve the patients' HRQOL. The mandibular function and facial aesthetics are important aspects to be preserved. Assessment of the HRQOL provides information about the psychosocial well-being of patients and the effects of the disease and its treatment. Hence, it is an important tool for evaluating outcome in conjunction with mortality, morbidity, survival and recurrence rates. HRQOL has become an increasingly important outcome measure for patient's undergoing treatment for a wide array of illnesses 8) .
relation to young patients free fibula flap reconstruction. The findings could potentially provide useful information for physicians and ameloblastoma patients while treatment is being planned.
Materials and Methods Patients
Because this study was retrospective it was granted an exemption in writing by the Tumor hospital of Zhengzhou University of Ethical Review Board. There were 135 cases of ameloblastoma from all age groups diagnosed in the Departement of Head Neck and Thyroid Surgery, Cancer Hospital of Zhengzhou University between January 2002 to January 2013. Forty-seven patients from this group who were diagnosed by histopathology with huge ameloblastoma as young patients who had had immediate mandible reconstruction with free fibula flap are included in this study. All of them satisfied the inclusion criteria: 1) free fibula flap survived completely, 2) without severe postoperative complication or other head and neck disease except complication of radiotherapy, 3) no previous or synchronous malignancies with no cognitive impairment, 4) no radiotherapy or chemotherapy after mandible reconstruction, 5) at least 12 months after reconstruction, and 6) age less than 30 years. 32 patients (23 male; 9 female) met the inclusion criteria. Most patients completed the questionnaire when back to the hospital regularly review compliance. The remaining patients received a formal letter explaining the study, an informed consent form, and UW-QOL/OHIP-49 questionnaires and additional questionnaire exploring the social and educational status. Those patients, who did not reply within one month, received a reminder. Patients who were not able to fill in the questionnaires themselves, e.g. due to dementia or language were excluded from the study. Details of patients are summarized in Table 1 .
We compiled and reviewed data for preoperative variables (tumor primary site, sex and age); reconstruction flaps characteristics (flap complications and flap success); follow-up information (recurrence and survival situation).
Questionnaires and data collection
Although many generic HRQOL measurements have been developed over the past 30 years, the University of UW-QOL and OHIP-49 are the two that are most commonly used for cancer patients.
The most recently modified version of the University of Washington Quality of Life (UW-QOL) questionnaire was used in this study. The UW-QOL scale is filled in by the patient and provides a broad measure of HRQOL for patients with head and neck cancer with good acceptability, practicality, validity, reliability, and responsiveness 9) . The questionnaire is composed of 15 domains: 12 are disease-specific items (pain, appearance, activity, recreation, swallowing, chewing, speech, shoulder, taste, saliva, mood and anxiety) and 3 are global questions. Each of the 12 included questions has 3-6 response options. The domains are scored on a scale ranging from 0 (worst) to 100 (best).
Besides the 15 questions, patients were asked to choose no more than 3 of the 12 disease-specific domains that had been the most important to them in the preceding 7 days. We scored the individual domains according to the UW-QOL guidelines. The standard UW-QOL is available as a Chinese version and has been validated for a Chinese population 10) .
OHIP-49 consists of 49 items divided into 7 different domains: functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap. It consists of 49 items organized in seven subscales, and a Likert response format ranging from 0 (never) to 4 (very often) to questions phrased "In the past 12 months, have you had.... because of problems with your teeth, mouth or dentures?" Severity scores are calculated by summing the response codes across the 49 items, with higher scores indicating poorer OHRQOL. The domains are scored on a scale ranging from 0 (best) to 100 (worst).
A value of the score is an index of the health condition of the patients.
Statistical analysis
Data were recorded, and then analyzed with the help of the Statistical Package for the Social Sciences (SPSS version 16.0, SPSS Inc., IBM). Probabilities of less than 0.05 were accepted as significant.
Result Patients
Of the 47 patients who were sent a questionnaire, 32 (68.08 
Quality of life
UW-QOL: The scores for 12 disease-specific domains and the importance of each domain are shown in Table 2 . Topping the list of GOOD-scoring domains shoulder (82.26±3.14), 43.75% of patients scoring e" 80% in shoulder domain. Of the 12 diseasespecific domains, the best 3 scores were for shoulder, pain and taste, the worst 3 scores were for chewing, anxiety and mood. Chewing was considered to be the most important issue in the previous 7 days, followed by anxiety and appearance.
OHIP-49: Distributions of OHIP-49 domain scores at presentation are shown in 
Discussion
Ameloblastoma is the most common epithelial odontogenic tumor and the general consensus is that this tumor is mainly benign, but this has always been a subject of intense interest and some controversy because of its locally aggressive, infiltrating phenotype, high percentage of recurrences and quite complex and variable biological behaviors 11) . An ameloblastoma occasionally demonstrates a clinical course characteristic of malignancy, which may cause significant morbidity and sometimes death 12) . The treatment of large ameloblastoma tumors affecting the jaw bones often requires extensive resections and results in loss of bone continuity, modifying the contour of the face. Mandibular resection often involves the loss of an important bone segment, including teeth. Mandibular bone defects can cause asymmetry, facial disharmony, and tooth loss compromises chewing. The mandible plays a major role in airway protection and support of the tongue, lower dentition, and the muscles of the floor of the mouth permitting mastication, articulation, deglutition, and respiration.
It also defines the contour of the lower third of the face. Interruption of mandibular continuity, therefore, produces both a cosmetic and functional deformity 13) . Free fibula flap is widely used in mandible reconstruction. Because the craniofacial bones, teeth, and soft tissues of young are not completely developed, surgery has the potential to cause irreversible deformities, presenting a great challenge for doctors, who must not only to treat the disease, but also consider the aesthetic results in light of the postoperative growth and development of these young patients.
The expectation of clinical outcome of reconstruction is regarded to be the most important factor in the decision, and HRQOL measurement provides information about perceptions of patients 14) . In the assessment of any therapy, analysis of HRQOL represents the ultimate step of the evaluation process. The expectation of clinical outcome of reconstruction is regarded to be the most important factor in the decision, and HRQOL measurement provides information about perceptions of patients 15) . We carried out this cross-sectional study to determine the postoperative HRQOL of young patients and the possible relationship of medical and demographic factors with HRQOL.
The oral-specific questionnaire was able to illustrate better the changes in HRQOL made by operation. Many scholars have chosen to use the UW-QOL questionnaire [4] [5] [6] [7] . The UW-QOL measure was chosen as the head and neck specific questionnaire because it is short and easy for patients to complete themselves, thus making it ideal in a busy outpatient setting. The highest score of UW-QOL subscales in this study was domains shoulder (82.26±3.14), 43.75 % of patients scoring e" 80% in shoulder domain, which indicated a slight damage in the shoulder domain. Of the 12 disease-specific domains, the best 3scores were for shoulder, pain and taste, the worst 3 scores were for chewing, anxiety and mood. A remarkable finding was that the high score of UW-QOL subscales was in the pain domain. The mean score was 80.56, which indicated a great improvement in pain. Besides shoulder and pain domains in UW-QOL questionnaire, patients scored high in taste (78.65±7.53) domains, this indicates that mandible immediately reconstruction with free fibula flap have little effect on taste function. We found anxiety (42.88±13. 18) and mood (60.12±2.95) domains has a low scores. This suggested that some young patients were in a bad psychological state and that the surgery had some negative influence. In the return visit, all of young patients said they worried about the operated limb will affect their normal movement. So they reduce some activity among young people, lead to a reduction of their exchanges with peers which may lead to greater psychological burden in younger patients. At the same time we found that 50.0 % patients satisfied with the appearance domains. This may be due to free fibula flaps has provided our with the opportunity to more carefully address the aesthetic and functional reconstruction of mandible defects based on the wide variety of bone and soft tissue available. The reconstruction of the mandible retained the contour of the lower third of the face, thus, giving patients a better postoperative facial appearance ( Fig.1, 2 ).
In the present study, another remarkable finding was that the lowest score of UW-QOL was in chewing domain. This is may be due to mandible defects caused some teeth lost, thus weakening the chewing function. Dental implant can resolve this problem, but it was difficulties in Chinese patients, because immediate dental implant placement prolongs rehabilitation time, increases the number of surgical procedures and economic burden are taken into account. Dental implant placement should be considered an integral part of treatment, especially in young patients.
Hsing et al. and Rogers et al., in their studies on importancerating using the UW-QOL questionnaire in patients treated by primary surgery for oral cancer, found that they tended to rate speech, chewing, and swallowing as more important than the other UW-QOL domain. Lin et al. results: swallowing, chewing, speech 11, 12, 16) . Our study found the different results on chewing, anxiety and appearance.
The OHIP-49 was designed to provide a comprehensive measure of the dysfunction, discomfort, and disability attributed to oral conditions. The OHIP-49 consists of 49 items organized The free fibula flap'donor-site pain has already been reported 17, 18) . In our study, some patients were worried about the movement of the operated limb, thereby reducing the normal activities. However, Farhadi et al. showed that there is no obvious effect on movement between the donor and un-operated limb 14) . We compared the patients' the donor and un-operated control legs with regard to range of motion of ankle inversion and eversion and normal legs movement. All patients showed that there were no significant differences between two leg movement after 12 months. There were several limitations in our study. First, the sample size was small and may not have had sufficient power to find more valuable results. Second, this was not a randomized study.
Selection bias inevitably existed. Third, this study only described young patients' HRQOL at one point in time, and thus could not fully assess the impact of patients' HRQOL over the whole period of post operation.
In conclusion, huge ameloblastoma patients after mandible immediately reconstruction with free fibula flap would have significantly influenced the young patients' quality of life, especially in young patient's oral function, anxiety and mental health. Young patients pay more attention to postoperative facial appearance and activity, this should be considered for surgical planning.
